Patients with chronic renal failure undergoing renal transplantation have a high prevalence of cardiovascular disease. Invasive investigation may identify those at risk of cardiac death during or after renal transplantation, but which patients should undergo cardiac catheterization is currently not clear. In 95 patients awaiting renal transplantation we assessed the ability of echocardiography and exercise electrocardiography to identify patients at risk of cardiac death.
INTRODUCTION
Patients with chronic renal failure are at excess risk of death from cardiovascular disease. Ischaemic heart disease or impaired systolic left ventricular function indicates a poor prognosis1, and, in a selected group of diabetic patients undergoing renal transplantation, coronary revascularization has improved outcome2. However, the optimum method for detecting prognostically significant cardiac disease is not clear. Symptoms such as chest pain and shortness of breath are not reliable indicators, being common in the absence of cardiac disease. Isotope scanning or coronary arteriography, though informative3'4 are invasive and expensive and are unwarranted in the majority. Our aim was to determine the efficacy of transthoracic echocardiography and exercise electrocardiography for detecting cardiac disease in a nonselected group of patients under assessment for renal transplantation.
METHODS
We investigated 95 consecutive patients with chronic renal failure, aged 46.0 (SD 13.4 years), 54 male. 71 (75%) gave a history of hypertension requiring treatment, 25 (26%) were diabetic, 79 (83%) required dialysis and 7 (7%) were known to have ischaemic heart disease. All patients underwent 2-D, m-mode and doppler echocardiography with a Hewlett Packard Sonos 100. Exercise testing, with the Bruce protocol, was conducted in patients over the age of 35 years without known coronary artery disease. The test was stopped if the patient was unable to continue, if maximum predicted heart rate was achieved, or if the test was positive (greater than 1 .5 mm ST segment depression in two or more leads). Those patients with positive exercise tests underwent cardiac catheterization to determine whether coronary artery disease requiring intervention was present. Patients were then followed up for 10-22 months.
RESULTS
Echocardiography revealed left ventricular (LV) hypertrophy or evidence of diastolic dysfunction (reversed E:A ratio) in 64 patients (67%). 27 (28%) had impaired LV systolic function, severe enough in eight to rule them out as candidates for renal transplantation. Valve disease, either stenosis or regurgitation, was found in 22 patients (23%), all being graded mild or moderate and not requiring surgery. Two treadmill because of peripheral vascular, neurological, or musculoskeletal disorders. Five tests (10%) were positive, but after coronary angiography none of these patients was judged to require coronary intervention. Of those patients undergoing exercise testing, 21 (44%) achieved less than 85% of their maximum predicted heart rate and 26 (54%) completed less than 6min of the Bruce protocol. During the follow-up of 10-22 months, 19 patients underwent renal transplantation with one death, from non-cardiac causes.
DISCUSSION
In this series, echocardiography identified the patients with prognostically significant impairment of systolic LV function. It also identified a high prevalence of LV hypertrophy and diastolic dysfunction. As in previous reports5, valve disease was common and echocardiography enabled assessment of its severity.
Why did exercise electrocardiography never detect coronary disease requiring intervention? This may relate to the poor exercise tolerance, due to non-cardiac factors, in patients with chronic renal failure. It is possible that some cases of prognostically significant coronary disease were missed, although there were no cardiac deaths among the patients receiving renal transplants.
In diabetic patients the high prevalence of coronary disease and silent ischaemia and the benefits of intervention may warrant invasive cardiac investigation2. In addition, clinical stratification on the grounds of other risk factors or of angina may identify a high-risk group of patients suitable for cardiac catheterization. However, routine exercise electrocardiography in this group of patients did not select a subgroup likely to benefit from coronary artery investigation. Thus, in non-selected patients without angina, the optimum strategy for investigation remains unclear.
